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ANTICOUNTERFEIT SECURITY DEVICE ...
INCLUDING TWO SECURITY ELEMENTS

This 1s a continuation application of application Ser. No.
08/194,975 filed on Feb. 14, 1994, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to an anti-counterfeit secu-
nty device for documents in general.

As 1s known, security devices are currently inserted in
many documents, such as for example bank notes; these
devices are constituted by filaments with such characteristics
as to increase the difficulties in reproducing these docu-
menis.

Among known security devices, mention 1s made of the
one disclosed in European Patent No. 310,707, which in
practice consists in depositing, on a support made of flexible
and impermeable material, such as for example a polyester
tape, regions of magnetic material, such as iron oxide, which
either due to their different thickness or due to their different
deposition area have, when passing beneath a magnetic
head, a signal/flux directly correlated to the amount of oxide,
taking into account that the filament is generally manufac-
tured with a constant width.

It 1s customary to subsequently cover these regions of
magnetic material with inks that are highly opaque to
transmitted light, so that it is optically impossible to detect
the presence and arrangement of the regions of magnetic
material.

This document, viewed in reflected light, has a barely
perceptible line at the filament or tape, whereas in transmit-

ted light it is fully opaque along the same line.

These regions of magnetic material are magnetized by
means of a permanent magnet which in practice charges the
1iron oxide so that it maintains the magnetic flux in order to
be a signal-emitting element. The signals are detected by
magnetic heads which, by means of appropriate electronic
devices and associated programs, allow to form a decodable
code, according to the thickness, density, position and/or
succession of the magnetic regions.

In order to detect the magnetic flux of the regions com-
posed using iron oxide, these regions must be moving
beneath the magnetic head; this movement increases the
signal as a function of the speed in a substantially propor-
tfional manner.

With this type of solution, it is not possible to detect the
signal emitted by the iron oxide regions with magnetic heads
if there 1s no relative motion between the magnetic regions
and the heads.

With this kind of security element, a counterfeiter can in

practice detect only its presence but is unable to detect its
arrangement.

However, this security device is detectable only by means
of specifically dedicated devices, and in practice cannot be
detected visually, since, as mentioned above, visually it is
only possible to identify the presence of a filament, without
however being able to determine whether it has the required
characteristics.

Another known solution uses an impermeable flexible
support, constituted by a polyester tape or filament, provided
with a continuous metal layer that makes said filament
conductive and therefore detectable by an apparatus which,
however, can only detect the presence or absence of said
filament.
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The metal layer has regions without metal which practice
form graphic signals, for example letters or the like, which
are visually perceivable and thus detectable directly without
using an apparatus.

As 1s evident, the regions without metal, i.e. the regions
that form the graphic markings, must be fully surrounded by
metal in order to avoid altering the metallic continuity of the
filament.

Furthermore, the metal layer can also be obtained by
depositing metals through evaporation.

The document obtained by inserting the filament inside
the paper has the particulanty that the presence of the
filament cannot be detected when it is examined in refiected
light, whereas in transmitted light the graphic signals are
perfectly legible.

A considerable problem for this filament 1s constituted by
the fact that it 1s relatively easy to counterfeit it, since the
materials required to form the metal layer and the corre-
sponding graphic markings are normally commercially
available; these counterfeits can easily deceive both person-
nel, when performing a visual inspection, and the equipment
for detecting the presence or absence of the filament inside
the document.

It 1s thus evident from the known art that two filaments are
already known: the first one, i.e. the one provided with the
magnetic regions, allows coding with a system that deposits
layers with different thickness of a material which 1s mag-
netic or in any case produces a different magnetic intensity
and 1s highly reliable both for decoding, since it is non-
erasable, and for security, since it 1s obtained with a code,

but can be decoded only with spectfically provided equip-
ment; the other ilament instead can be decoded visually by

personnel and can be detected by means of an apparatus that
allows to check for the presence of the filament, but on the
other hand can be counterfeited in a relatively easy manner.

In order to solve the above described problem, solutions
have already been used commercially that in practice insert
inside the document, for example a bank note, two filaments,
1.¢. a filament with magnetic regions ensuring absolute
security against counterfeiting and a second filament allow-
ing the personnel to visually check the document.

However, as 1s evident, the use of two filaments has
drawbacks 1n the manufacture of the paper and in any case
In practice provides two mutually separaie elements: one
that can be checked visually by personnel and the other that
can be checked automatically by a device.

SUMMARY OF THE INVENTION

A prncipal aim of the present invention is to solve the
problem described above by providing an anti-counterfeit
security device for documents in general that can both be
decoded by appropriate devices, providing a high degree of
intrinsic security, and be decoded visually by virtue of the
possibility of detecting graphic markings perceivable in
transmitted light.

Another aim of the invention is to provide a security
device that combines the typical characteristics of the known
art in two separate elements, allowing to provide a single
element, 1.e. 1n practice a single filament having both char-
acteristics.

Another aim of the present invention is to provide a
security device allowing to further increase the security
characteristics, offering a wide range of combinations, all of
which are aimed at making the document safer by virtue of
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the practical impossibility for a counterfeiter to detect the
security elements.

Another aim of the present invention is to provide an
anti-counterfeit security device for documents in general
that can be obtained with simple techniques and can be
inserted inside the document like the filaments convention-
ally used up to now.

With these and other aims in view, there is provided,
according to the present invention, an anti-counterfeit secu-
rity device for documents in general, in the form of a
tape-like supporting element comprising: a first security
element detectable by devices and constituted by regions
that are made of a material which can be detected by
magnetoresistors and are arranged in succession to generate
a signal that can be decoded by said magnetoresistors; and
a second security element, detectable in transmitted light,
which 1s constituted by portions of said regions which are
free from said magnetoresistor-detectable material in order
to form graphic markings that can be perceived optically in
transmiited light.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages of the present
invention will become apparent from the following detailed
description of some preferred but not exclusive embodi-
ments thereof, illustrated only by way of non-limitative
example in the accompanying drawings, wherein:

FIG. 1 is a schematic view of the security device, con-
stituted by a filament, as it substantially appears and as can
be detected in transmitted light;

FIG. 2 is a longitudinal sectional view of the filament,
illustrating the regions made of magnetoresistor-detectable
material;

FIG. 3 18 a view of the security device according to the
invention which also uses regions made of magnetic mate-
rial to form an additional code that can be detected by
devices.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With reference to the above figures, the anti-counterfeit
security device for documents in general, according to the
invention, comprises a supporting element, designated by
the reference numeral 1, which is advantageously consti-
tuted by a filament or tape made of flexible and impermeable
material, for example polyester.

A first security element that can be detected by devices
specifically equipped for this purpose is provided on said
filament 1 on one of its faces or possibly on both.

Said first security device is constituted by regions, des-
ignated by the reference numerals 2a, 2b and 2¢, which are
made of a material detectable by magnetoresistor, Said
material is constituted for example by a printable ink con-
taining iron dust.

It 18 possible to vary both the thickness of the various
regions, 1.e. the height of the region with respect to the
filament forming the support, and the percentage of iron dust
that 1s 1ncluded.

In the specific example, the various regions 2a, 2b and 2c¢
are formed with different thicknesses and with different
percentages of iron dust; these percentages can be consti-
tuted, for example, by 15%, 30% and 50% of iron dust
mixed in a reflective ink containing some aluminum parts,
generally 3%.
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The various regions made of magnetoresistor-detectable
maternial, i.e. containing iron dust, are placed succession so
as to form a signal that can be decoded by the magnetore-
sistors, which can in practice detect, by means of a static
measurement, i.€. with no relative motion between the read
head and the support, a signal variation produced by the
different amount of iron dust, i.e. by the different amount of
the material detected by the magnetoresistor.

On at least some of said regions 2a, 2b or 2¢ there is a
second security element that can be detected visually in
transmitted light and is constituted by portions 10 which are
free from said magnetoresistor-detectable material, so as to
form graphic markings, symbols, letters of the alphabet and
so forth, that can be perceived optically in transmitted light.

In practice it is possible to provide lettering that can be
detected only in transmitted light, i.e. in practice when
holding the document up to and against the light, whereas in
reflected light the security device inserted in the document
in practice forms a substantially uniform line, without allow-
ing to identify and perceive the lettering that is present.

Advantageously, said magnetoresistor-detectable material
contains iron dust that is ground with a particle size of less
than 15 microns, since the finer the pulverization of the iron
dust, the higher the optical definition of the lettering and the
higher the uniformity of the signal detected by the magne-
toresistors.

If larger particles are used, the characteristics described
above remain valid, with the difference that a lower optical
definition of the part detectable in transmitted light and a
lower uniformity in the detected signal are obtained.

To the above it should be added that it is possible to use,
in combination with the above described security elements,
an additional security element constituted by regions made
of magnetic material 20 which are constituted for example
by an iron-oxide ink, so as to produce a code that can be
detected by a magnetic read head.

Furthermore, as shown in FIG. 3, it is possible to provide
the regions 2 with ink containing magnetoresistor-detectable
material arranged at said magnetic regions 20.

The magnetic regions must be arranged so as to not
interfere with the portions that are free from the magnetore-
sistor-detectable material, thus without hindering the optical
detection of the graphic markings transmitted light.

It 1s also possible to provide a security device which said
magnetic regions forming a code are provided on a filament,
again designated by the reference numeral 1, in which the
graphic markings that can be perceived in transmitted light
are printed with normal printing ink 30, thus creating two
security devices: a magnetic one, that can be detected by
magnetic read heads, and an optical one that can be detected
against the light.

From what has been described above it can thus be seen
that the invention achieves the intended aims, and particu-
larly the fact is stressed that a security device is provided
that allows, if regions formed with iron dust are used, to
perform static-type reading by means of magnetoresistors,
since 1t is possible to create a code by varying the percent-
ages or amounts of iron dust provided in the various regions.

Another important object of the invention is furthermore
constituted by the fact that the security device can be
provided visually, by virtue of the possibility of detecting the
lettertng or graphic markings in transmitted light, on a tape
that cannot be counterfeited, since the remaining portions
have depositions of material forming a code that can be
decoded .only by specific devices.
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The 1invention thus conceived is susceptible to numerous
modifications and variations, all of which are within the
scope of the inventive concept.

All the details may furthermore be replaced with other
technically equivalent elements.

In practice, the materials employed, as well as the con-
tingent shapes and dimensions, may be any according to the
requirements. |

What 1s claimed is:

1. Anti-counterfeit security device for documents in gen-
eral, comprising a tape like supporting element supporting:

a first security element constituted by regions that are
made of a material which can be statically detected by
magnetoresistors, said regions being arranged in suc-
cession and being formed by ink containing iron dust,
said regions comprising at least one first region made of
said ink which contains a first percentage of iron dust
and at least one second region made of said ink which
contains a second percentage of iron dust which differs
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from said first percentage, thereby to generate a coded
signal that can be statically detected by said magne-
toresistors; and

a second security element, visually detectable in trans-

mitted light, which is constituted by portions of at least
some of said regions which are free from said ink in
order to form graphic markings that can be perceived
optically in transmitted light.

2. Security device according to claim 1, comprising an
additional security element constituted by regions made of
magnetic material that form a read code, said regions made
of magnetic material being located in different points with
respect to said regions that are free from said ink.

3. Security device according to claim 1, wherein said ink
forms regions that have a different response to reading by
means of said magnetoresistors by varying a thickness of
said region.
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